Advances in Free Electron Lasers (FEL) that produce high energy photons are expected to open novel nonlinear optics for the x-ray and Extreme Ultra Violet (EUV) regions. In this paper, we report a new EUV-FEL focusing experiment. EUV-FEL was focused with Kirkpatrick-Baez (K-B) optics using two identical cylindrical mirrors on a multi-layered target including fused silica glass that was used as a fl uorescent material. By measuring the fl uorescence, a 5.6 μm × 4.9 μm focal spot was observed in situ. Saturable absorption of the EUV light pulse in a tin layer was also measured by fluorescence. The measured transmission became nonlinearly higher with an increase in laser intensity. The transmission ratio at high to low intensity is typically greater than 100:1, meaning we can design new nonlinear photonic devices such as an autocorrelator and a pulse slicer for the EUV region.

